Tissue kallikrein (kallidinogenase) protects against retinal ischemic damage in mice.
Ocular ischemic syndrome is likely stem from retinal ischemia, and which causes visual disorder. The pathological mechanism of ocular ischemic syndrome is still unknown, therefore the optimal treatment for ocular ischemic syndrome remains to be established. Then, this study aimed to evaluate the effects of tissue-derived kallidinogenase in retinal ischemia protection in mice. In the present study, the effects of tissue-derived kallidinogenase (1 or 10 μg/kg, i.v.) on ischemia/reperfusion-induced retinal damage in mice were examined by histological, electrophysiological, and permeability analyses. In addition, we assessed phosphorylation of endothelial nitric oxide synthase (eNOS) and nuclear factor-kappa B (NF-κB), which is closely-involved in ischemic injury and permeability. Moreover, the neuroprotective effect of kallidinogenase in an in vitro model of ischemia induced by oxygen-glucose deprivation or hypoxia was examined. The results indicated that kallidinogenase significantly prevented the decrease in ganglion cell number induced by ischemia/reperfusion. Electroretinogram measurements showed that kallidinogenase significantly prevented the ischemia/reperfusion-induced reductions in a- and b-wave amplitudes seen 5 days after ischemia/reperfusion. Moreover, kallidinogenase significantly inhibited the permeability increase induced by ischemia/reperfusion. Similar to the results in vivo, kallidinogenase significantly inhibited the retinal ganglion cell death induced by oxygen-glucose deprivation. Also, kallidinogenase significantly suppressed the hypoxia-induced increase in permeability. However, these effects observed in vitro disappeared when an eNOS inhibitor was used concurrently. These findings suggest that kallidinogenase may prevent ischemia/reperfusion-induced retinal damage, might be through eNOS activation.